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. $M$ , $g$ $M$
, $g$ . $f$ : $Narrow M$
, , $f$ $f(N)$ $N$
.
, $M$ , $N$ $p$ $T_{p}M$
$T_{p}M=T_{p}N\oplus(T_{p}N)^{\perp}$
. $(T_{p}N)^{\perp}$ $T_{p}M$ $T_{p}N$ .
2 .
2.1. ( 2 ) $V,$ $W$ $p\in N$ $TN$
. 2 $B(\cdot,$ $\cdot)$
$B(V, W):=(\nabla_{V}W)^{\perp}$
.
2 $B(\cdot,$ $\cdot)$ , $B(\cdot,$ $\cdot)$
. $V,$ $W$ .
.
2.2. ( ) $N$ $P$
$H_{p}:= \sum_{i=1}^{n}B(e_{i}, e_{i})$




23. $M=\mathbb{R}^{2}$ $g=dx\otimes dx+dy\otimes dy$
, $N=\{(x, y)\in \mathbb{R}^{2}:x^{2}+y^{2}=R^{2}\}$ . $\mathbb{R}^{2}$





24. ( ) $M$ , $g$ $\Lambda/I$ .
$N$ , $f$ : $Narrow M$ . $f$
$g$ $f^{*}g$ $N$
$Vol(f):=\int_{N}vo1_{f^{*}g}$
. $vo1_{f^{*}g}$ $f^{*}g$ $N$ . ,




$N$ $M$ $\mathcal{F}$ ,
$f:Narrow M$ $\mathcal{F}$ $T_{f}\mathcal{F}$ $C^{\infty}(f^{*}TM)$ , $\mathcal{F}$








, $H\equiv 0$ .
3.
.
3.1. ( ) $f$ : $Narrow M$ , $\{f_{t}$ : $Narrow$
$M\}_{t\in[0_{7}T)}$ .
$\{\begin{array}{l}\frac{d}{dt}f_{t} = H_{t},f_{0} = f\end{array}$
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3.2. $M=\mathbb{R}^{2}$ $g=dx\otimes dx+dy\otimes dy$







33. $T_{s}\in[0, +\infty]$ :
$T_{s}:= \sup_{T}\{T\in[0, +\infty]$
$;CX0)\ovalbox{\tt\small REJECT}^{7}+^{J}$




34. $f$ : $Narrow M$
. $T_{e}\in[0, +\infty]$ :
$T_{e}:= \sup_{T}\{T\in[0, +\infty]$
$\supset t:$
$g_{+^{J}\text{ }lhf\Sigma b_{\grave{1}}\Delta d^{-\div \text{ }}}^{y}\{fNarrow M\}_{t\in[0,T)}lh^{\backslash J}\mp 1^{\underline{\prime}}-Jffi\backslash _{\prime}f_{t}\star\overline{\backslash }t_{\overline{\langle}}\}$
$T_{e}\leq T_{s}$ , $T_{e}$. $<T_{s}$ .
35. $M=\mathbb{R}^{3}$ $g=dx\otimes dx+dy\otimes dy+dz\otimes dz$
, $K_{1}=\{(x, y, 0)\in \mathbb{R}^{3}:(x+3)^{2}+y^{2}=4^{2}\},$ $K_{2}=\{(x, 0, z)\in \mathbb{R}^{3}$ :
$(x-\sqrt{2})^{2}+z^{2}=3^{2}\}$ , $N=K_{1}\cup K_{2}$ . $N$





4.1. ( ) $M$ , $\omega$
, $M$ .
$L$ $M$ . $L$
$H$ , $\sigma$
$\sigma=\omega(H, \cdot)$
. $\sigma$ $L$ 1 .
42. $M=\mathbb{C}$ $\omega=\frac{\sqrt{-1}}{2}dz\wedge d\overline{z}$ ,
$L=\{z\in \mathbb{C}:|z|=R\}$ . $\mathbb{C}$ $\theta$





4.3. ( ) $(M, \omega)$ $2n$ ,
$L$ $M$ . , $\Sigma$
, $\partial\Sigma$ $S^{1}$
, $\partial\Sigma$ $\Sigma$ . $u$ : $\Sigmaarrow M$
$u(\partial\Sigma)\subset L$ .
$\bullet$ $u^{*}TM$ $\Sigma$ $\Sigma\cross \mathbb{C}^{n}$
.
$\bullet$
$\partial\Sigma$ , $u^{*}TL$ $\partial\Sigma$











44. $M=\mathbb{C}$ $\omega=\frac{\sqrt{-1}}{2}dz\wedge d\overline{z}$ ,
$L=\{z\in \mathbb{C}:|z|=R\}$ . $\Sigma=\{z\in \mathbb{C}:|z|\leq R\}$
, $u$ : $\Sigmaarrow M$ $u(z)=z$ . $u^{*}TM$ $\Sigma\cross \mathbb{C}$ ,




4.5. (K. Cielieback-E. Goldstein [2], H.Ono [6]) $(M, \omega)$
, $\rho$ $\rho=\lambda\omega$
. $L$ $M$ . $\Sigma$
, $\partial\Sigma$ $S^{1}$ .




46. $M=\mathbb{C}$ $\omega=\frac{\sqrt{-1}}{2}dz\wedge d\overline{z}$ ,
$L=\{z\in \mathbb{C}:|z|=R\}$ . $\Sigma=\{z\in \mathbb{C}:|z|\leq R\}$ ,
$u$ : $\Sigmaarrow M$ $u(z)=z$ . $\lambda=0,$ $\mu(u)=2$ ,










, $M$ , $\{f_{t}:Larrow M\}_{t\in[0_{r}T_{8})}$
$f_{0}:Larrow M$ $f_{t}:Larrow M$
.
5.1. (K. Smoczyk [7]) $(M, g)$
, $\rho=0$ . $L$
, $f$ : $Larrow M$ . $f$
$\{\begin{array}{ll}\frac{d}{dt}f_{t} = H_{t},f_{0} = f\end{array}$




5.2. (T. Behrndt [1]) $(M, g)$
, $L$ , $f$ : $Larrow M$ .
$f$
$\{\begin{array}{l}\frac{d}{dt}f_{t} = H_{t},f_{0} = f\end{array}$









$\partial\Sigma\cong S^{1}$ , $\{u_{t}:\Sigmaarrow M\}_{t\in[0_{I}T_{e})}$
$u_{t}(\partial\Sigma)\subset f_{t}(L)$ .
$\omega(u_{t})=\{\begin{array}{ll}\{\omega(u_{0})-\frac{\pi}{\lambda}\mu(u_{0})\}e^{\lambda t}+\frac{\pi}{\lambda}\mu(u_{0}), \lambda\neq 0,\omega(u_{0})-\pi\mu(u_{0})t, \lambda=0\end{array}$
. $\omega(u_{t}):=\int_{\Sigma}u_{t}^{*}\omega$ .
. $\gamma_{t}:=u_{t}|_{\partial\Sigma}$ : $\partial\Sigmaarrow L_{t},$ $s\mapsto u_{t}(s)$ , .




$\int_{\Sigma}u_{t+\triangle t}^{*}\omega+\int_{\partial\Sigma}\omega(\frac{d}{ds}\gamma_{t}, H_{t})ds\cross\triangle t=\int_{\Sigma}u_{t}^{*}\omega+o(\Delta t)$ ,
, $\triangle tarrow 0$
$\frac{d}{dt}\omega(u_{t})=\sigma_{t}(\partial u_{t})$
. $\sigma_{t}(\partial u_{t})=\int_{\partial\Sigma}u_{t}^{*}\sigma_{t}$ . , ! 4.5
$\sigma_{t}(\partial u_{t})=\lambda\omega(u_{t})-\pi\mu(u_{t})$ .









54. $(M=S^{2}, \omega)$ $\lambda=1$
, $f_{0}:L=S^{1}arrow M$ , $\{f_{t}:Larrow M\}_{t\in 1)}0\tau_{e})$
. $f_{0}(L)$ $\Sigma$ ,
$u_{0}$ : $\Sigmaarrow M$ $u_{0}(z):=z$ . $\mu(u_{0})=2$ .
$\bullet$ $\omega(u_{0})<\frac{\pi}{\lambda}\mu(u_{0})=2\pi$ , $\omega(u_{t})=0$ $t= \log\frac{2\pi}{2\pi-\omega(u_{0})}$ .
$T_{e} \leq\log\frac{2\pi}{2\pi-\omega(u_{0})}$ .
$\bullet$ $\omega(u_{0})=\frac{\pi}{\lambda}\mu(u_{0})=2\pi$ , $\omega(u_{t})=\omega(u_{0})$ .
.
5.5. $(M=\{x+\sqrt{-1}y\in \mathbb{C}:y>0\}, \omega)$ $\lambda=-1$
, $f_{0}:L=S^{1}arrow M$ ,
$\{f_{t}:Larrow M\}_{t\in[0,T_{e_{-}})}$ . $f_{0}(L)$
$\Sigma$ , $u_{0}$ : $\Sigmaarrow M$ $u_{0}(z):=z$ .
$\mu(u_{0})=2,$ $\omega(u_{0})>0>\frac{\pi}{\lambda}\mu(u_{0})=-2\pi$ . $\omega(u_{t})=0$
$t= \log\frac{2\pi+\omega(u_{0})}{2\pi}$ . $T_{e} \leq\log\frac{2\pi+\omega(u_{0})}{2\pi}$
.
56. $(M=\mathbb{C}, \omega)$ $\lambda=0$ .
, $f_{0}:L=S^{1}arrow M$ , $\{f_{t}:Larrow M\}_{t\in 1)}0\tau_{e})$
. $f_{0}(L)$ $\Sigma$ ,
$u_{0}$ : $\Sigmaarrow M$ $u_{0}(z):=Z$ . $\mu(u_{0})=2$ .








$D^{2}:=\{z\in \mathbb{C}:|z|\leq 1\}$ .
6.1. ( ) $(M, \omega)$
, $L$ $M$ . $\epsilon>0$
, $u(\partial D^{2})\subset L$ $u$ : $D^{2}arrow M$
$\mu(u)=\frac{\epsilon}{\pi}\omega(u)$
, $L$ . $\epsilon$
.
6.2. $(M, \omega)$ , $\rho=\lambda\omega$




(1) $f_{t}(L)$ , $\epsilon_{t}$
$\epsilon_{t}=\{(\frac{1}{\epsilon}-\frac{1}{\lambda})e^{\lambda t}+\frac{1}{\lambda}\}^{-1}$ .
(2) $\lambda\neq\epsilon,$ $\tau:=\frac{1}{\lambda}\log\frac{\epsilon}{\epsilon-\lambda}<$ . $u(\partial D^{2})\subset L_{\tau}$
$u$ : $D^{2}arrow M$ , $\omega(u)=0$ .
. (1) 53
$\omega(u_{t})=\{\omega(u_{0})-\frac{\pi}{\lambda}\mu(u_{0})\}e^{\lambda t}+\frac{\pi}{\lambda}\mu(u_{0})$
$\mu(u_{0})=\frac{\epsilon}{\pi}\omega(u_{0})$ $\omega(u_{0})$ , $\mu(u_{0})=\mu(u_{t})$
$\mu(u_{t})=\frac{1}{\pi}\{(\frac{1}{\epsilon}-\frac{1}{\lambda})e^{\lambda t}+\frac{1}{\lambda}\}^{-1}\omega(u_{t})$
106






63. $(M, \omega)$ ,




(1) $f_{t}(L)$ , $\epsilon_{t}$
$\epsilon_{t}=\frac{\epsilon}{1-\epsilon t}$ .
(2) $\tau:=\frac{1}{\epsilon}<T_{e}$ . $u(\partial D^{2})\subset L_{\tau}$
$u$ : $D^{2}arrow M$ , $\omega(u)=0$ .
. 53
$\omega(u_{t})=\omega(u_{0})-\pi\mu(u_{0})t$
$\mu(u_{0})=\frac{\epsilon}{\pi}\omega(u_{0})$ $\omega(u_{0})$ , $\mu(u_{0})=\mu(u_{t})$ . $\square$
6.2(2), 6.3(2) Floer [3]
.
6.4. (A. Floer [3]) $(M, \omega)$ ,
.
107
$L$ $M$ , $u(\partial D^{2})\subset L$
$u$ : $D^{2}arrow M$ $\omega(u)=0$ .
$\{\varphi_{t}:Marrow M\}_{t\in \mathbb{R}}$ 1 $H$ : $M\cross \mathbb{R}arrow \mathbb{R}$
, $L$ $\varphi_{1}(L)$
.
$\#(L\cap\varphi_{1}(L))\geq\sum_{i=0}^{\dim L}\dim H_{i}(L;Z_{2})$ .
6.3(2) 64 , .
6.5. $(M, \omega)$




$\epsilon$ , $\tau:=\frac{1}{\epsilon}<T_{e}$ .
$\{\varphi_{t}:Marrow M\}_{t\in \mathbb{N}}$ 1 $H$ : $M\cross \mathbb{R}arrow \mathbb{R}$
, $f_{\tau}(L)$ $\varphi_{1}(f_{\tau}(L))$
.
$\#(f_{\tau}(L)\cap\varphi_{1}(f_{\tau}(L)))\geq\sum_{i=0}^{\dim L}\dim H_{i}(L;Z_{2})$ .
K. Groh-M. Schwarz-K. Smoczyk-K. Zehmisch [5]
.







. $\mathbb{C}^{n}$ $K$ ,
$\{\varphi_{t}\}_{t\in \mathbb{R}}$ , $K\cap\varphi_{1}(K)=\emptyset$
. $\frac{1}{\epsilon}<T_{e}$ , . $\frac{1}{\epsilon}<T_{e}$
, $f_{\frac{1}{\epsilon}}(L)$ . $f_{\frac{1}{e}}(L)\cap$
$\varphi_{1}(f_{\frac{1}{\epsilon}}(L))=\emptyset$ $\varphi_{1}$ . , $B_{R}:=\{(z_{1}, \ldots, z_{n})\in$
$\mathbb{C}^{n}$ : $|z_{1}|^{2}+\cdots+|z_{n}|^{2}\leq R^{2}\}$
, $f_{\frac{1}{\ovalbox{\tt\small REJECT}}}(L),$ $\varphi_{1}(f_{\frac{1}{\epsilon}}L)\subset B_{R}$ $R$
. 65 $\#(f_{\ovalbox{\tt\small REJECT}}(L)\cap\varphi_{1}(f_{\ovalbox{\tt\small REJECT}})(L))\geq$
$\sum_{i=0}^{\dim L}\dim H_{i}(L, Z2)$ . $T_{e} \leq\frac{1}{\epsilon}$ . $\square$
K. Groh-M. Schwarz-K. Smoczyk-K. Zehmisch [5] 66




, $\lambda\neq 0$ , 62(2) 64 .
6.7. $(M, \omega)$
, $\rho=\lambda\omega$ .




. $\tau:=\frac{1}{\lambda}\log\frac{\epsilon}{\epsilon-\lambda}<T_{e}$ . $\{\varphi_{t}:Marrow M\}_{t\in \mathbb{R}}$
1 $H$ : $M\cross \mathbb{R}arrow \mathbb{R}$
, $f_{\tau}(L)$ $\varphi_{1}(f_{\tau}(L))$ .
$\#(f_{\tau}(L)\cap\varphi_{1}(f_{\tau}(L)))\geq\sum_{i=0}^{\dim L}\dim H_{i}(L;Z_{2})$ .
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